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Summary We report vasospastic angina in a young female with a history of
Kawasaki disease (KD). She had had KD at the age of 20 months. Selective coro-
nary angiograms at the age of 4 years revealed no coronary aneurysms or stenosis.
She remained symptom-free for 29 years, but coronary angiograms at the age of
31 years revealed a localized 50% stenosis of the left anterior descending artery.
Aging in addition to endothelial dysfunction of the coronary arterial wall resulting
from acute KD vasculitis may underlie the late development of angina. This is the
ﬁrst case which is reported as vasospastic angina after KD. The occurrence of acute
coronary syndromes in patients with a history of KD should be investigated carefully
from now on. Attention should be paid to coronary endothelial dysfunction after KD
in adults.
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ntroduction
awasaki disease (KD) is an acute vasculitis involv-
ng the coronary arteries in children especially
hose less than ﬁve years. Since 1967, about
00,000 acute KD patients have been reported in
apan [1]. Although the precise number of patients
eveloping subsequent ischemic heart disease is
nknown, it is estimated to be about 1—2% of
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oi:10.1016/j.jjcc.2007.09.001cute KD patients, and several post-KD patients
ave developed ischemic heart disease in adult life
2—4]. The occurrence of chest pain in this popula-
ion is rare except for the onset of acute myocardial
nfarction, and typical vasospastic angina related
o coronary artery lesions after KD has not been
eported.ase report
ne morning a 31-year-old female had severe chest
ain while traveling by train to her ofﬁce. The next
gy. Published by Elsevier Ireland Ltd. All rights reserved.
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bFigure 1 12 lead electrocardiogram. The deep
day, she visited the hospital, and negative T waves
were present in leads V1, V2, V3 and V4 of her
electrocardiogram (Fig. 1). She reported several
episodes of chest pain spreading to her left shoul-
der on exertion or when bathing over the prior six
months. The frequency of chest pain episodes was
increasing, although the degree of pain was almost
a
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Figure 2 Left coronary angiograms at the age of 4 and 31
normal. (left lower, right) 31 years. The left coronary angiogra
branching portion of segment 6.tive T waves in leads V2 and V3 were detected.
he same. She was admitted to the hospital. Her
eight and weight were 155 cm and 43 kg, respec-
ively. Blood pressure was 104/58mmHg, white
lood cells and c-reactive protein were 5200/mm3nd 0.01mg/dl, respectively. Total cholesterol,
DL-cholesterol and triglyceride were 200, 115 and
7mg/dl, respectively. Hemoglobin A1C was 4.9.
years. (left upper) 4 years. The left coronary artery is
m four days after admission showing 50% stenosis at the
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iigure 3 12 lead electrocardiogram. ST—T segments in
ain.
roponin T and creatinine phosphokinase were not
ncreased. Aspirin and ticlopidine hydrochloride
ere given and the negative T waves gradually
esolved. A left coronary angiogram four days after
dmission revealed 50% stenosis at the branching
ortion of segment 6 (Fig. 2 left lower, right). The
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igure 4 The ﬁndings of 16-slice multidetector-row compute
ent 6 of the left anterior ascending artery in multiplanner re
n the aorta close to oriﬁce of the left coronary artery is press V1, V2, V3 and V4 are elevated during episodes of chest
all motion in the left ventriculogram was within
ormal limits, and the left ventricular ejection
raction was 66%. In an ergometer test, no perfusion
efects were detected on radioisotope myocar-
ial perfusion imaging. Signiﬁcant ST-T changes
ere not detected at those electrocardiograms.
d tomography. Left, Intimal thickening is present at seg-
construction imaging. Right, a small area of calciﬁcation
ent.
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However, she had discomfort in her shoulder imme-
diately after the exercise. Isosorbide mononitrate
(ISMN), nicorandil and aspirin had been adminis-
tered after the discharge. Two months later, she
had forgotten to take her medicine and had chest
pain while sleeping. She visited the hospital. An
electrocardiogram revealed ST elevation in V1, V2,
V3 and V4 (Fig. 3). Her pain disappeared after tak-
ing ISMN. It was diagnosed as vasospastic angina.
A few weeks later she complained of chest pain
at rest, when she had again forgotten to take her
ISMN. Her attacks have been treated with ISMN and
nicorandil. She has had no chest pain since that
attack.
She visited our hospital because she had a his-
tory of Kawasaki disease, which developed in 1976
when she was 20-month-old. Fever persisted for
about a week; however, acute treatment for KD
was not given because the diagnosis of KD was
not conﬁrmed at that time. She underwent cardiac
catheterization and selective coronary angiograms
at the age of 4 years in our hospital, and the coro-
nary arteries were judged to be normal (Fig. 2
left upper), although the right coronary artery
was hypoplastic. Although she was followed up
every two years by electrocardiogram and two-
dimensional echocardipopgraphy in our hospital
until the age of 20 years, no abnormalities were
observed. Regarding coronary risk factors, she had
a two-year history of smoking at the age of 20 years
and her mother had a family history of hyperten-
sion.
Sixteen-slice multidetector-row computed
tomography (MDCT) demonstrated coronary wall
thickening at segment 6 of the left anterior
descending artery (LAD), but no plaque and no
coronary artery calciﬁcation (Fig. 4 left). A small
amount of calciﬁcation in the aorta, close to the
oriﬁce of the left coronary artery, was detected
(Fig. 4 right). There was no plaque and change
due to atherosclerosis in other coronary arteries
or systemic arteries. Coronary ﬂow reserve of the
LAD estimated by transthoracic echocardiography
was 2.5 by adenosine triphosphate administered
intravenously.
Discussion
Vasospastic angina occurred in a young female
patient with a history of KD, although coronary
artery lesions caused by KD had not been previously
detected. There is no evidence supporting that the
cause of vasospastic angina relates to acute KD and
coronary artery lesions caused by KD in this patient.
However, she had no apparent coronary disease risk
o
w
W
iE. Tsuda et al.
actors, and she had angina at an earlier age than
he usual Japanese population.
Interestingly, her CAG two years after the acute
pisode of KD revealed apparently normal coronary
rteries, but this does not necessarily exclude coro-
ary artery lesions secondary to the KD. Even if
oronary aneurysms occur in the acute phase of KD,
hey regress in most cases in the ﬁrst several years
5,6]. It was not estimated whether coronary artery
esions in the acute phase of KD existed in her case
r not.
Usually intimal thickening of the coronary artery
all due to KD results from regression of coronary
neurysms [6]. The existence of coronary artery
alciﬁcation would imply severe acute vasculitis or
arge coronary aneurysms caused by KD [7]. How-
ver, whether the localized stenosis in our patient
as caused by KD vasculitis remains uncertain. Also
oteworthy is the small patch of coronary calci-
cation in the aorta close to the oriﬁce of the
eft coronary artery, despite the absence of appar-
nt atherosclerosis. There have been no previous
eports of calciﬁcation in the ascending aorta in
atients with the history of KD. Even when coro-
ary aneurysms regress, intimal involvement and
oronary wall thickening persist [8], a situation
hat is difﬁcult to evaluate by CAG alone. Acute
yocardial infarction has been reported in young
dult patients with apparently normal coronary
rteries after regressed coronary giant aneurysms
4,9]. Regressed coronary aneurysms with intimal
hickening may be associated with endothelial dys-
unction with aging [10—13].
The occurrence of angina is rare given the inci-
ence of acute myocardial infarction in patients
ith coronary artery lesions caused by KD. There
ave been no reports of typical vasospastic angina
n this population until now. Most patients needing
oronary revascularization because of the presence
f ischemic changes did not complain of chest pain.
he development of pain may relate to endothe-
ial dysfunction in this population of patients with
haracteristic coronary artery lesions caused by
D. Our patient remained free of cardiac events
or about 30 years after her acute illness. This
ong latent period supports the idea that the late
ppearance of problems may relate to develop-
ng atherosclerosis with aging [13,14]. Interactions
mong coronary endothelial dysfunction after KD,
ging and vasospasm should be further investi-
ated.
It is important to determine whether the pathol-gy underlies intimal involvement and coronary
all thickening or not after acute KD vasculitis.
hen atherosclerotic risk factors are added to the
ntimal abnormalities after KD vasculitis, prema-
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ure cardiac events would be expected in young
dults of this population. The existence of coro-
ary artery lesions caused by KD is a factor in
schemic heart disease in young adults [2,4,7,9].
ven if there are no apparent coronary risk factors,
his association may become more signiﬁcant with
dvancing age.
Until the mid-1980s, it was difﬁcult to estimate
recisely whether or not coronary artery lesions
xisted in the acute phase of KD in most of this
opulation because of the limited methods avail-
ble to evaluate the coronary arteries [7]. As these
ost-KD patients age, acute coronary syndromes
ay occur in those patients whose coronary artery
esions were originally unconﬁrmed. Most of this
opulation has yet to reach 40 years. The occur-
ence of acute coronary syndromes in patients with
history of KD should be investigated carefully from
ow on, especially the time and incidence of acute
oronary syndromes in patients who had no coro-
ary aneurysms in the acute phase.
onclusion
young female with a history of KD had vasospastic
ngina at an earlier age than the usual Japanese
opulation. The endothelial dysfunction with aging
n coronary artery lesions after acute KD vasculitis
ay contribute to the cause of the angina.
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